B
ruce Allen Francis was born on October 8, 1947 in Toronto to Jim and Eileen and grew up in Hamilton and Grimsby, Ontario, Canada along with his two younger sisters, Lee and Kim. He passed away on March 27, 2018, due to complications brought on by Parkinson's disease. He is survived by his wife Jingwen, his daughter Lian, and his sisters.
I first met Bruce during the spring of 1971, at a seminar I gave at the University of Toronto on the control of infinite-dimensional systems (or as they were known back then, distributed-parameter systems). Bruce, who was finishing up his master's degree at the University of Toronto at that time, was very impressed by the talk. He wrote to me that he wished to pursue his Ph.D. degree with me at Concordia University in Montreal, where I was teaching at the time. In the fall of 1971, Bruce became my first Ph.D. student, even though I was only nine days older than him. Back then, he was even skinnier than he was later in his life, because he used to smoke. Also, he wore his blonde hair quite long, down to his shoulders. I always thought of him as resembling Athos, the noble musketeer from Alexandre Dumas' The Three Musketeers. I believe that, other than his two sisters, I have known him longer than anyone else. In the other direction, Bruce often used to joke that he was the only person in the controls community who knew me longer than my wife Shakunthala (whom I married in 1972) . In short, we went back quite a long way.
After spending a year in Montreal working with me, Bruce decided that he really didn't like living in Montreal and returned to Toronto to pursue his doctorate under the guidance of Murray Wonham. He became a celebrity, even as a graduate student, by proving the so-called "internal model principle" as a major part of his thesis. He remained a celebrity all of his life. He never applied for a job during his career-rather, the jobs pursued him.
After finishing his Ph.D. in 1975, Bruce obtained a twoyear postdoctoral fellowship from the Canadian government. He spent the first year at the University of California, Berkeley, but somehow didn't like it much. Thus, he shifted to Cambridge in the United Kingdom for the second year of his postdoctoral award and was much happier.
During this period, there was an amusing incident. Bruce was usually a paragon of organization and efficiency, but there were exceptions. I was passing through the United Kingdom and had made arrangements to meet him at his dwelling at a specific date and time. When I arrived at his address, his landlady was very gracious and showed me to Bruce's room, saying that she had seen him go in shortly before that. However, when my knocking produced no response, she got extremely worried and felt persuaded that something truly terrible had happened to him. We threw courtesy to the wind and tried the door knob. Fortunately it was not locked, and after opening the door we saw Bruce stretched out on a bed that was at least a foot too short for him. This sight made the landlady even more agitated, but I could finally wake up Bruce by shaking him-he was merely asleep, but he had put in ear plugs to keep out the noise. He had completely forgotten about our appointment, perhaps the only time when I found some disorganization in him.
After finishing up his postdoc, Bruce joined McGill University as an assistant professor, thanks to George Zames piloting his appointment through the system. Since McGill and Concordia were physically quite close, we could interact on both a professional and personal level. During this period, my wife Shakunthala and I had purchased a cottage on the shores of Lake Champlain in upstate New York, and Bruce was a frequent visitor. During one such visit, he showed us how to start a fire in the fireplace, something not within the realm of knowledge of a couple of South Indians.
After two years at McGill, Bruce was invited to Yale University by Steve Morse, which he accepted in 1979. This was the time when Bruce first began exploring the research area that has now come to be known as H-infinity control. We used to talk by telephone (only late at night-cheap telephony had not yet arrived) and communicate through handwritten letters (e-mail had not yet been invented).
After two years at Yale, Bruce wanted to return to Canada. In the meantime, I had moved to the University of Waterloo and moved very quickly to arrange for an offer to be made to Bruce. He joined Waterloo in 1981 and stayed until 1984. During this period, we saw each other almost every day and had many stimulating discussions. Bruce (or more accurately Bruce's car) also played a major role in the birth of our daughter Aparna. According to the doctors, she was due in October 1982, so when someone bashed up our car in a grocery parking lot in late September, I took the car in for repair. As luck would have it, my wife had to be taken to the hospital that same night. I called Bruce, who drove over and, after dropping him back at his place, I used his car to take my wife to the hospital and drive around for the next few days.
In 1984, Bruce made his final career move, back to his alma mater, the University of Toronto. He retired in 2011, one year ahead of schedule. With his manifold contributions to control theory, he remained a star attraction throughout.
Given that Bruce and I differed in age by just nine days, during the 1990s we began to plan how to celebrate our 50th birthdays together. By this time, my family and I had moved back to India, but e-mail was pervasive, and it was easy to make plans. We had agreed that we would celebrate our 50th birthdays in Bangalore, India, and our 60th birthdays in Toronto. Bruce dutifully came to Bangalore for the 50th birthday workshop in India and had a good time. Figure 1 shows us at the famous Halebeedu Temple near Bangalore. Unfortunately, during the early 2000s the symptoms of his Parkinson's disease began to manifest themselves. Bruce, with characteristic modesty, declined to have a celebration of his 60th birthday in 2007, even though his many friends and admirers were very keen on the celebration.
I was very glad to have had the opportunity to visit Bruce and Jingwen in November 2017, and Jingwen took a photo of us on the occasion. The photo shows that Bruce was very happy to see me (and vice versa, of course). Instead of sharing that photo, I would prefer to share a photo (Figure 2 ) taken on the banks of the San Antonio river during the 1983 Conference on Decision and Control, when we were both 36 years old. We looked ready to conquer the world, which Bruce most definitely did.
Were it not for Bruce's seminal contributions, I doubt that we would all be using the phrase "H-infinity control."
Bruce was a scholar in the traditional mold and always insisted on absolute clarity and precision in both thought and exposition. He was a role model for many, including myself. From him I learned to aim higher in my research. The controls community will miss him very badly. T he purpose of this article is to pay tribute to a remarkable colleague who left an indelible mark on the birth and development of the modern theory of robust control and a lasting impact on our own lives and academic careers. We first met Bruce in the early 1980s and have shared wonderful, as well as testing, times together. Thus, we decided to share this space and join in providing personal memories and expressing our deep loss of our dearest friend, Prof. Bruce Allen Francis, of blessed memory. 
